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ual to the {quare of RI; For, as KHF" 


the ſquare of RI becauſe of the fimilitudg” 
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_ - ogy gn 1 ner No 
©. This worms of. Sefton Apalltns 
ppperbotes 4 burifthe *BIH + 
_ _ is HG, until it by 
to whence ie began its 1 | 
4a roar fn ſuch a folid” 


called by Archimedes an Amblygon conoid] 
_ my | it is called a Hyperbolical 
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PROPOSITION XIL. 
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To find the plilly of \the ion of th 
Jphere DNRE. 


| $i ABNE be av an wo 'Y 5 

linder, It is manifeſt I 

Ailritude 1s equa] he cot 'Gh, 
rit tothe Þar 

AG: ifs albanian the 1 It 

AGz it t 

AGN ji 


os 
to all the ſquares of Ns Thelen: 
tw04 AG more; GN, lothe Oy Colimider T7 
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PROPOSITION XIVLI 


To find the ſolidity of « Parabolical Conoidg,,. 
LE BCOE be a ſemiperabola ; 


- te ds is to + 
thac 1sr0 ; fois the ſquare of BC that 
the ſquare of R I, to the ſquare of RO, thi 
Is, as the p:rallelogram BF, is tothe Triangt 
FEB; fois the paralleleprpedor made of th 
ſquare of BC and Altitude BE, to all tt 
ſquares of R O; but the Triangle F BE is 
of the parallelogram B F;, Therctore the par 
bolical conoide will be ; of the cylinder of th % 
fame Baſe and Altitude. 
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"It 1603, BC, 10; Therefore=&'© 
4 . | 3*che ſquare" of AC; k 
EE om 
+ is: 
if 5b rs 5 in the conoide AE CY but if it 
Snadeas 14 :11 1: 6000 : 4714 » the folidiry” 
#he conorde APC. 
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PROPOSITION. XIV. 
$13 Of 


0 Jo find the ſolidity of a Hyperbolical Conoide. 


Et ZRHX be a fmilyperbole, and EF 
parallel to -ZK, AR the Tranſverſe Di- 
ieter, RX the integcepted Axis, the point 
| inthe Hyperbolic by the 11 Propoli- 
n it is, as AXR to AFR, lo is the ſquare 
IS tothe ſquared F H, that is, 8s the 


don made of the Reftaugle 
AX, isto the Ok 


ARX and. the Altitude 
' pyr antide made of the: 
tude DR ; fo isthe perallele- 
dow maile of the ſquare "of ZK and Alti- 
as te all the fquares in the corejde 


D 4 Bur 


But as the parallelepipeder made of the | 

angle RXZ and Altitude AX, is' to t 

nopny rmponnehmee. a ARX and A 
ſnare D7. and Altitude DR; fo is the Linf'B 


D 
ie Line BR. (that 


x is t rig atrtarnnf x i "of 
ſquare of ZK and Altityde XR, to x. 
ego cones ZH 
> foarcallthe uares in the comide ZH 
| HREK.' 


7400. A 
bobs woo orkirdagenk, FI | 
1 320760 :: :AX, ISO ; BR, 4, more , . 


RX, 18; that is 66 ;: : 4374007 195 (0 pnat 
to all the in the 3 of the camvide 


K; but i ther aſt endober be ern | 
the Produdt will be 5698 4 
It ure ia the cn ZH 3 | 
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E ang” _ 
> PE ADEF be a Plane and the 


 DQIQE bein that Plane, Led 


SENT ADEF; Le D 
# vp exc of thembeequaltoDEY | 


wide OTK HF ſhall be re Oey ; 
gr the portion'of rhe Sphexe QER. The 
14 : it, fo the priſme XRIOFE wot 
folidity of the portion of the Sphere QE R, 


| In Numbers thus. 

| Let ps AF, Pg rs 
ff theſe to s be equal 
to 204 : gr to the firltR be 54, and 
rom that firſt R to D be 156; KR, 204 mul 
[phedby RX, 54; is XK,11016; which 
deing multiplyed by 3 RE 274 the Produ@t 
will be 297232, equal to the priſme K HXR 
EF;.FK, KH, HO, andF'K, every of them 
qual to'$45 Therefore the pp ade KHO 
will be 52488; then KHXREF, 297 
232; leſs KHOLF, 52488there willremain 


OXREF,2 ; to all the ſquares ; 

the poftion OER, t is, all the ſquares - * 
© the portion of z of a Sphere, * 
tis, PROP. 
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T PVA in ad £27 
AA | 
Y IO: aha | 0 


J EE _ 


| ER, fot 


- ay ©# =, = 


- S282 ==5tmoertro- 
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| equal to the Reftangle | 
] 1R X; becauſe DC ise<qual to DE, there» 
fore RX is i RE, hercore 
Pr | | 
are the pre XHLR ED « 00S 2 


remide K HOTF will be equal 'to/all 
| cb Bochep porticn QER- 


| " Naaeders This, | - 16h 
A 4 | y* xg! 
| Let DE the longeſt Diameter be 


evt£lt1 

211 

456-14 $7 
or ſhorteſt 18, | therefore FE wilt 
be 12, for inivighs 19= x8 od: 20, Let fo @® © 
the firſt R "2 


ck ny 
Tons = 
KH 
| that is, H1; this laſt cuber 
ed by \ of K F, that is by 34 the 
KHIOF will be equal to 81, w 


| a t>—ns 'the prijmes' KHXRE 
will temain 405 the IOXREF: + 


to althe {quarcs in the portion of the 
Pleroide QER. SELL 199 5" 
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| oil # WOODEITIONAV | 
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Rado jan of hyperbolic Connie 


| BMAEL bes Panic } avid! 'the byper- 
| be in tharPlage ; to that Plane ler the 

| Pls BAK, CEL and DEL be perpen- 
dicular ; Let. DE, CF and B A be cach of 
- them to AM; Let the Planes KIXH 
bt tothePhne ABDE the of 
| prays nr et 'L 
_—_ RR Sy X 


oe th priſave ' ABDEL 
equal ps FAST ANT 
-yiquniua: v- Wigan tc 1 
hv any”s - In Newer: thu: 
=at9d a7 4D « 33"16/71 5 . 
- iran tnre icy oo 
$-TE 140O0p ML, 6448 
4M by A E, 26-4" Pats 
to NBCF. which being multiplyed 
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by YAM, that is, 6, the Produ is 433 
__ the priſme ABCFLM; FE, 45 
maltt 
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PROPOSITION XVIE | 
To find the ſolidity of « Convide parabola, | 


= | AVHP be a Plane, the parabola PE 
> RA bein that Plane, -Let VC and AF 
+ each of them be equal to APs Let the Plane 


3 
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yy > 
"A. 
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In Numbers thus, 


nor, L-: AV, Ly 
Ne = 
will 


hl co the pre ABCVHP, thaths al 

quares in 4 of a parabolical conoide whole 

udeis AP, 10; and ſemidiameter of the 

Sc AR | 
hy laſt Propoſitions it ought to be 
, 49245 173 fo arcull the ſquars inthe 
portion it ſelf. 
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PROPOSITION XIX. 
76 find ti Ares of figantt of Circle 2 
| an E [8 4 


Et A'GE be a ſemicircle, the ares HOW 4 


the ſegment requiredz Let thete be 7 R 
AC, 133/BR, 123 CR, 53 then, 35 14, 
11, OA ep rrude I2, that is, 169, t 

the ares of x of the Ci 132 14, the eras. © 
AGC. | I6 the Triangle RC, there .; 


given-FR3-494--GR, 53 and the Ri 


Angle CR H; therefore there is given the 
| og pray I :: evan 240000, 
he Tangent of 67 ecs 23 Minutes, a- 
pair we Degrees, thetie the Angle A EG, 
to 67 Degrees 23 Minutes; fo is the ares 
A Gs 13245 to the _ gfe Setor H C 
84. the Triangle HCR, 305 bei 
the Sedton, leaves the Bows. 
KG, 68,38 5 by the latter part of the 10 
opdlition it will be as AC:BC::IO:ZO, 
we as AC:BC, fothe of 
Circle HR G, to the ſegment of the El- 
{is ZRG; Let BC be 10, then as 13 : 


d:: 681.88 : 524.98 the ſegment of the Ellip- 


1 PROPOSITIQNAXKA, 


116 find the ſolidity of a Circular or Elliptick 

| ws Spindle. nt 

" Ft ABCOHP beaCircle, HB and 

SPÞP'VO tbe two Diameters at right Angle 
£;.Let AK,and GC beparallel to H 

| » (us PO parallelto PVO; Let G 

to'AK be the ax#, 'V O the Dia- 

Re pf. the Spindle. Suppoſe there bg 

wid whoſe Baſe (hall be the ſegwert K HG 

pL A and Altitude the ſeewent AP K; tuch 
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a Solid is equal to alt the ſquar 
Phony Ab, 
ORP is<qualto eQtangle AF 
35» 3, and by the ſame 35, 3, the Rectar 
ARK we any! 1958 the ſquares In ; C 
- Sphere whoſe Diameter is AK. | 
" If From the Solid whoſe Bye is K HGP 
CB A and Altitude A PK, there be t 
a Solid, whoſe Boſeis KGCA and Alti 
A Atdends » equal 20 the fegwens © 
is to t : 
or APK ; equal to all the ſquares in the ? 
the Spindle. 
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<p oo, 
Diameter is AK. 
find the ſegwent A 


, | es all he lc 
bei rkphpdby 
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RP by the 19 Propolition, this ſegment 
KR P multiplyed by K G, which taken from 
he correſponding part of the Sphere, leaves 


the cor part of the Spindle G O I. 
+ Let BO HP be ſuppoſed to be an Ellippr, 
TB and PZO its Diameters ; the Ares K 
| > deux Apo aol par 
poſition: find ! of a Spherorde that hath KA 
r one of its Diameters, if the ” tt 
P be leſſened by ade - @ | 
pill remain a {quare Root ſhall krw? 
ae nk find all the ſquares nz 
"ſuch a Spheroide by the 16, Propoſl. then 
d as inthe Circle, as well for the parts 

the whole. 
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PROPOSITION XXL. 


To find the ſolidity of the ſecond helFions 5 
| Sphere or Spheroide. 


Et DABRCMNLEQ\ be 7 &f 
Sphere cut by two Planes, viz. the ag 
AAO Gre and MXAPTZTT being 
right es, their InterſeQion X Z, 
Equal to MZ; RD equalto RZ; cN 
qualto CB the ſemidiameter of the Sx hereh: 
M'X and X R being known, eg! 


5Q1 


found thus. 
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vn zL2DOLr 6” 


= <Þ © - 


= 
Fits... 


is The reed !ZXD and ZX Army road 
by che Hy Canpaites 


TIE T4 51 
\\s The Sphevical! ;fcle! 6 BD 

Equal toa. Surface Baſe is equal © 

258i RB.-- 


Ce FM”. TT Ap © , 


. 48 
The Spherical — of RDZQ. i 


t9 therdreCh a Circle! 
ual to-a Line drawn fromBeob D;' 5) 
-T he like forthe Sp WET” cof NA 
4 Archimedes - 46.'1: th ads pore 
-- fl 4iz2dqe 


| 3: 
Let RDGZQ and MAPZT beQua- 
drants of leſier:Circles off the ſame Sphere 
R D and; M A- their Semidiameters; 'CB@l 
and CN ZE- Quadrants of. Circles) of 
7p qr Sho ; 
Circles of that Spheres the Arch N | 
tothe Arch NA, and theArch BZ aq 

4 the Arch BD; the ri ight lined Angle DR Z - * 

eqaal to the Spherical Angle DBZ s Goralgie 

na equal to the __ ANZ. "5b 


hofs go Degrees, is to Tk wn parts 
"ofa. in. the DBZ; fo'is the 


Swperficie BAD GZQ, —— 
a, ND of the Lo” BADG 


= S. 
F -2 R 4s «. 


% ; '$. 
"In the IZ wks there i” o 
es BY D and BZ, and the Ar 
44 Therefore there are given the Angleyſ . 
B Z. and: BZD. _—_ inthe Tr le. 
OZN ASQ for the AT and N rh. | 


the third Cafe of wp 
wed - 


AOZID, m_—_ 
—_ AD reg the 
DB Az Therefore there 
BOLD, ty hn. Clef Oh 


Spherical Triangles. 


-Jp/the Triangle A OZ 1D there are given | 
the three Angles, Therefore the 4re« may be 
thus. os cope is to the ex- 
rp over and aboye 180 
afar ys aches great Circle 
that \Sphere 1o the 4ree of that Tri 


Foſter, AJce!. page 21: 


I ops cud by th ted hi 
nn En] 
the te ape of any Spleniea Trial is 
thereby produced, By 


" By this Rule and by what Me, 


red his Pr -——— 


fle found by the 4. of this ſbeweth the frees 

the two Figures,uiz.. GZID and OZPA, 

hb added to the Ares DIZOA gives the 
5 of the mixt Lined Triangle APZ 


ogra Sphere, at their verticdeld 
ps Center, of olidity of one of theſe is fon 
by multiplyin third part of the Baſe by t1 
Altitude ( i by here #: theemiaxis) the! pro 
df is the ſolidity : vheſe Fragments are yhoj 

which are wſually called Solid Aneles. Thus fat 

Mr, Gib \N 

In t e Diigram, Let'the Triangle AZ 


be to the Triangle\ZÞ.A DG in thq- 


laſt Diagtam, the Spherical Swperficie of th 
Triangle multiplyed by one.thirdof the Ser 


diameter C A,"EF or CZ. produceth the 


Spherical pyr amide LF.AC. 
This pyramide may be divided into thre 


ſolids, viz. a pramide whoſe Baſe is the 7 
ment 'ZFX and Altitude Z B, the pyremiay 


« + ay is the Area LAX and Altitude 


z andthe folid ATXF the ſolid requi 
red. But the pramides are given, becaulc 


the Area ZXF and ZX A ma 

the I of this, F and ZX.A map be fol 
[are given to limit the Propoſition ; "There 
4 fore the promiges; ZXEC and ZXAC |} 
taken from the pranrde FAC pre the 4 
N olid FX AZ: p ” -. 


1-262 \ 
: Let [hy4022cABDyHECP Be; 
\of a:9pberoide, bo O XV FABQk HF GT 


Q 

H, —_D XIA CFrom the 
5 L parallel to PE draw the Line YL 
nant is parallel to 2.Gp. 
Therefore the Line % T is equalto LT, 
the Line T « is equa] ro T1, Therefore 
Quadrants of the. Circle T.% © ,and TRE 
L arc equal. ' It theſe Planey, wiz. 4 Q 
©QBF atd' FAC, FP there be Y A, 
drawn, viz; P. comma. and QN, clto þ ? 
$ SH. Pcomma, and QN parallebt6 "&F> 3 
'F comma, and, « N parallel toQ 6g The pared 

I 2P QD, >PQD « and 243A in thote 

bpſes, the poirits O VID, ® VIB and X" 
IA in thole Cucles, e 


4 Je 
———_s  <_— ildin,  anm—_—_—_— 


ds A 
XC::4H : ' OH by the 10.8 pl 
_XCz%E : TR 
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oO”: _ OHrvl. : L oI9., 5. 

F S# 1 $Er{0F-2; LE, -roth. Prop, | 
 OFNErVE:?FLE: +; 7.5, 

- lg VEeD LE, 19.5. L 
SBI; VE = 7402: LE, 32.5. 
%LE 2 LE :; :2C : XC, 
LC : XC:  6R+20: 9Z4OT, I1. $. 2 
LC: XC:: Area ROQY : Area ZeOL, 
| Again, | \- 
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TIT IA. 
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*, ol I 
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V, : IN, 19-196 
7O#P, :QN: : (VEOZeVINs (LES) 12.5 


Fol »E-: WNSEN4 » LE, 


S$etion IL T X ſhall be to the whole Sedtion k 

oh as X C i020 Cahen'S 
Z to ſegmene-Q% 

8, the lecond Section in the Spheroide, 
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Four Nebets be I in' 
| Fed fifſt! is to- the 
4 third; xo the fourth. It will always be; as 
is to a Geometrical mean proportion 


- © tween the firſtand ſecond 3. fois the third, 


« Gpometrical mean' proportion between 
chind 8d fourth 
; 2h Let it be, * 

A:B: - CD multiply the two firſt earls 
by A anditwill be; as AAtA'B::C: D 
194 7: If theeiv0 laſt tearmsbe multip wh 
BÞ will be WA: ABLSCC?2CD:: 
of A: A'Þ; = 4 ©D, 2256," 
— eu 
$ dlodir "i fn Number: chav. * 
wth): 
TINELEE 16! : 966 
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_ | _— tn. _— ———_— ——_— ——__= 
Or 


16 berg: 221162136, 


16 :36 :: 256 : 576. 
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TE FLBC Rea 


verſe Diameter FH, its Ee 
xis FC. Let GMBC be another 
ola, its Tranfverle Diameter K G, its 
rcepted Axis GC. 
Let it be made, as, 


_ 
: * HE” : FC, 


HCF ":\ HEF, 
CBC 24 
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ICC 


S” Tae 


EC 
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EC 

CG 
FC4CG 
FO 

GV 
FGY 
FGv 

: EDG 
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" Therefore, a as, tA 2.10440 
CV : VG i CG by GD. dp. ; 

CV : CG -:: CG :DC,:* | TIEN 
CV::+ CG :: IL » FH; , - 
CV -? CG 2 &FCQY: ares CQO, SEE 4 


"MM x - 
-- -i- 


V? 4+ 3 x 3 


From the vertex of the Quarter of tt 
Ellipfs pow 3\ "Let, there-bd} of anc 
RK, ts TiuFrarierd Di 
EG. tie fncojeg El ; 


Then, as ny 
ECG: EDG :; ;EQC -DHD. 10. E 
ECG : EDG :; CRC : DED, 10, Py 
CQC : DHB:: CRC : DKD, 11, 
»CQ_:CR : DH DK, 22.64 
(GOA CR : ; area CDQ;: ares CGR, 12. 


TIT Wick = 31: I by 
hes CGB te halt parabola, ie Diakdl 6 
ter” C.G;. its Ordinate CB. Let'CVB be '% 
half Tanga Hoy its Diainater C'V, 

irs Orc 
Lethil 


Aur AO01-Þ 62 liupo i TO mASRUT 
»r006;t af (11 i} 47 tl MD 1 4 2 It [ M1 
| Unmiyai DO) a6 vine 3 
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$930, = Deo L w &; + CN 


$0) I 2 vide R_—_ od 3:50 42.4 
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a1.c AIM : MI: 0D; .a 
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5 o£ AN: (10) :: Ti 
oe < & wth ; X www: i; JA 
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Ther efore, 
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Therefore GT is equal to DN; JECAL 
the Line- C V —webedo 


- ratioas CG isin D. 


— | 
CV :CG ::C6 CD, 
CV :CG ;:t AT; :AN,. 
CV :CG 7: are CVB : area'COB, 112. 


VE" Fn} 


Fromth bertex of the ſanipdlabels C OBÞ* 
— gre9 97, 4 Peper as CGH 


Then, as, 
GC GD :: CBC : DND, 9. Pr 
GC - :GD- :; | : DOD, * 9.Piſs 
CZC : CBC = :DND, Ii. 7 
ZC :BC :0D : ND, 22,61 
'ZC :; BC ':;:;:ares TGC: : area BGC, I2, 
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Hence, / 


q k follows thatthe erecr of , Elli 
ſs 4 91s endures ers bo 6 or « , ecTeE: X 


or all 
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wu, 8g » ellipſes and pa- 
dame #eſes arc' as their Alti- 


This as Sg lipſes and 
as , ellipſes 
eter 


' If there be two, ola . namely, A and By 
[Tenhecmar pI ef hobo the 
;$ = Þ Xn 


is to the conjugate 
fB Ts ranſyerſe diameter of A, is to 
ie Tranſverſe diameter of Bs = the inter- 
diameter of A, is to the interpreted - 
of B: ifthe conjugate diameter of 
1%; is to the conjugate diameter of B z as the 
[6c nate of A, is to the Ordinate of B, Then 
| « are called like 
the area of A, will be tothe «rea of B 
|u he Redtangled Figure of the' Tranſverſe 
diameters of A, to the ReGan- 
Figure of the Tranſverſe and conjugate 
rs of E 
| Or, 
(The ares _ will be tothe arcaofB3 us 
ps} igure of the interpreted 
Jameter Ordinate of A, is to the Reftan- 
led F fence of the interpreted diameter and 
Ordinate of B. F 3 Here 
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coco! 4 le LN 
and DK and GL are Ordinates ; the Eiti 
| * .CQ and C R'conjugate ; 

* COW! Or Es 1 

: : CVB3 the LidesCt ;\ he 
my ret ez, D9; "aid'©B, CT ac 


C7 £5 " #444 4h a% 4 #4418 al +© AQ 
12-00 ey & «8 36> 3 n | IT bo | 
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the hyperbola CEFB;z CF, EF, CE 
CEL Reine given, FB, GP, EE, el 
dameter |F 


Let FE=A.FC=B.CB=D. EL=E. Z=HFF- 4 
Therefore HE — Z + A. HC=Z+4B. 
+ (1.1 Therefore, 4 
bene >[Bz = ZB4BB: : ZA4AA, I: |Prop 4 
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'ZADD+4ADD=— —ZBEE+BBEE, 16. 6]. 
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A the arts I 


Ahn 


rarer of _— _—_ —_—_ difference 
wethveen A in the and Bin 
de the —_ isthe value of Z. 

' 1©, —_ 


LO. lips CQG; CQ, DH, and 
given, to find the Tranſverle dia- | 


[ C ak —K.' DH=B. B40, 0082, 
+#D=ED. ' Z-D= _ 
ZZ: PL: 2d L—D: = _ 10. Prop. 
Es 2a DOA 16; &' - {A 
DDAA=ZZAA * T 
fs Nin vigoitl3 K PIETY 
SENILE (02: 22d 
"I Wards they, .. toy tt 1129711 
Root; -of the difference he) 
of A andthe ſquare of By is 


to Z, the i ſeegltranſoerſe cGn_ 


| "As the 

wween the 
to A, fo is 
"ter. 22. 6. 


F 4 
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=. CES 


_ _ lathe COB GB, CD wiD N[+ 
tre a0 R eh5v ono 

+ Let CB=A. DN=B. CD=C, DG=Z. - = 
CHZ=CG. Ab; BB = ChL: 5, g. Prop 
AAT=—BBC4BBZ | 


L —— 


; \ In Words this. © 
As the difference betwixt the ſquare of A 
and B, bio chatyuwect By bis C,co7, is 


AA :BB —  - 


AA—BB:BB = C!Z-Z:Z, 17.5, Þ 


Yer further, it qa y he wade anni, that | 
the pins of Bw F there may be infinite {or 
A. of the leaſt, C 
Gin as half ae, 
oloE Lf IC a Ate ST 7 
as 
| ofthe fd parlegrm 


7 ROT. 


be” 


= tt tt tw ton tt 


th 
__ : — 


- PROPOFITION X XIV. 
_ of all ivy ef cylindrick hoofs, 


| & MACETP ay ” 
Lc go 
L Cate, orb Tb. 
nprbm—ate bphact SOM _ 


P, Aoi 
be' cut by the Plane —_— 


wralle! to the Plave FP MC, the Line H B 
the ſuperficie of the cy linder, bracts 
to 


q another Plane, as HOR B 
= PT AM, the line HB inthe 
LR Let it be cut by the 
AD the line AOD in the ſape: 
linder, and the' line D Q. 
FP M; the Ordinate AM, S wo 
Mor way *. Sat FS ABCM and 
ODQM. Further, Let it be cut by the 
AIELM, thelins A 1E in the ſuperficie 
© rhe cylinder and the line E LM inthe Plane 
TP M. From K, to O and I Jetlines be 
Wawn,and alſo from M to D and E : from the 
Zion of GR and ME, that is from L, 
the imterſeZion of the lines HB and AE, 


ba isto1I, let there be a line drawo, as L 1; 
a 


hoof z, the like for am} 


ora. who e hyper 


ck, 


If. 


t 
£ 
=> 


nos 


ah. 


ut 3- 

Tefind the re/&ion of one hoof to another. 
the ſame baſe M C\, Therefore they are as 
their Altitudes CD.and CE. 1.6. Againg 
the Triangles K BO and K BI ate upon thel® 
ſame baſe K B, Therefore they are as their}® 

* Altitudes BO and BI, 1.6. "ut 


& 3 | 
Further, Þ__ 


Further, the Triangles LBO and MCD 
re alike, and alſo the Triangles K BI 
ts ne renee fides 
The Trjangle MCD: Triangle MCE:: 
FThe Tragic KB O:'Ty  KBYS 


SO: BI, 1.6. 

But BO+: Blz: CD: CE. 4 _ 
;The Triangle KBO; Trhgh K'BJi 
£2 CE FITS, 


— _. A... 


Ch SO +MCD:KBIFNGE: GD: Chq2ck 


——_— — 


q 


"WH 

|; Tha pr tos Mi 
the upon 

as their: Altitudes, that is, the 

[Py CMQDOA; is tonbe-dovf. A BC 

JHIA ; wy bs | [40 


\Funither it follows. 1 
- Becauſe it is BO: BI:GD a 


e the rob ies Ge 


” 


are 
CBAOD, ou poſer CBALE; 


SQD; is to CE. 


& 


{75 * 


- 6 


= : 4 . 


* 


a 9M bis OSA emigahT ads 154111 WY 
IQGA vhoanTt og bas rh > 
eobtt nies rotors  « ACUETICS LE 


Wh fad ene Slidbty Eres 


&D, by: 
| ——_ 1 Pet rs 
the taft"term in the 1ſt 1 cortior 


'© ; eats = 
RE :Fx 


the arcs of the L's MC D is equal 


the Produt of ad ©} inhdl6:QID, that is, 
whole Gra Goretrical mean profit 
portionBerwern. MC und kalf-GD; thang 
INES of MX." Al@rhe ares; F 
is'equal to the Produ& fl 
Ipy- in half 73 tharks Autos Juan 


whoſe fide is a Geometrical nican proportic 
cen KB andhalf BO; that is equal toff | 


Square of K Z. $ ; 


| d+ & Jak a 
|) pebke ie foliage” 912 
That te fry of MD 04 


ba Hel eo M D,' the part of the 
Prelle A R2,/iqtaIto the pire of the lyef 


ACRES " "4G 
u'T 
r 00} drallel to the 'Biſe by 
 D'may'be 
*Firt, br res part K A BO equalto 


de part of the Spindle K AZ: thentake w-_ 
; ene 


*. 
LY 


' alc 21 


| ABC MQDOA be cut þ 


ES. DoD oa ati AACR bd at 68. acts ed. at. > 5 2.00 


/ 


prijive K,BRM QO,; Laſtly, take amb 
perabolith. Semicylinder RB CN O Q).. 
remain the Jittle hoof QOND, |. 


ci 
8. «f , & th 


one Fourt of He 
in one Fourth of hl 


ofthis Propoltion; The relations of che £þ0.) 1 
Efron 'by the Third Lon, 
+ Oqnha a 


£ y | | [iy 


£ 


» 9 n - 
p 
: 
” '4 
- 


9 
F wIFABCM be a quarter uarter of a Citcle, the / 
fi od being dorms 
; being cut by Planes, accor 

j the Firſt of this, the Seftions _— 

dd A1ELM will be quarters of Ellipſes 

by the Third of the- _ Propofition. If a 
acometrical mean rtion be taken be- 
1 MC and T D, ſuppoſe it MX, 

| d alloa Geometrical mean proportion be 


x "Wan cen KB and half BQ, ſuppoſeit 
he area AZXM will be one quarter 


f an Elhpſis by the 229. Propolition, and 
| Third of the 23d. P 7 


All the ſquares in one fourth of the ſect« 
roide , taking A M for its Semiaxis, and 
for its ſemidiameter , will be to 
circular cylimdrick boof AOD C 
A , by the Fourth and Fifth of this Pro 
jon. As the whole, fo the _ 
the Sixth-and Seventh of this Propolition. 
»w to find all the {quares in any Sphere or 
vide 1s taught Propokitioa the 15th. and 


th, 
| Here Note, 
| If the Altitude of the boof be equal ca kus 
Tdiameters. of the baſe, that hoof will be equal 
toall the ſquares in a Sphere ad(cribed in that 


ef, 
ﬀ - G 0 


the Altitude be leG thanFour d 
of the baſe, that hoof will be equal t0 all el) 
- ——_—_ de whole longelt diamete 

ſhall be the axis. 
Duc if che Abfrude be greater chin ' 
diameters of the baſe, then- that boof will bes 
equal to all the ſquares in a ſpberoide whole 
Eurte diameter (hall be the axis. 


IF ABCM hagueareſes Ellipfor, th 
Elliptick ade willbe ABCMTHEE 
this extinder being: cut by Plazes, accordingtÞ 
to the Firſt of this, the Sections AODQ 
and AIE LM will be quarters of Elpſe 
_ the 3d. of the 23d. Propoſition, 

If Geometrical 


means be taken betwee 
MC and af CD, and alſo between K 
 AnUhalf BO, e themrobe MX an 
KkZy:Thewwill A ZX M- be a quarter of 
Edippr by.the 22d. Propolition, and by tl 
x'of the 23d. Prop. all the ſquares in or 
cunt of + porn ain AM forit 
femiaxis and MX for its ſerridianeter, wi 
be equal tothe Elliptick cylindrick, boof- A C 
DQMCBA by the Fourth and Fifth « 
this. ion. 'The parts '-K ABQBC 
RQON and QOND aro Fuund yi we 
Sixth and Seventh of this. 


» a 
- * 
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A Yidte of Squares aud Cuber. 


dr. MEE” 


TD I Lo tae. > id a he a. bo 


a5[2029| 91035 
613116] 9735 

4 0002 v7 
8576) 392 4 $2 304/t 10593. 


— — — OO OA OED @— &@——— 


G 2 A 


A Table ef Squares and Cubes. 
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7880599 
8000000] 
$130601 . ; 
$242408 2 26t&re 
apa v3 4 
qd 8439662 530%4/11 $2452 
[ $61512 5 5244 1/1 20089) dof 


Ce it ee 3a. a4. A 


53361 232639 
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PROPOSITION XXV 


Le this def be'enebyu ables <dae 
"GY; and the 8G AD _ 
$#the Circle 'A Y D Gz' | 
ſer ehegphv be cur by athibr Plow, ao | 
is, the Plane CBHSI; H C. its diarnetcr, 
es © pwr x; ket” :Inthe 
id whoſe diameter of Baſe. is BI, 
neter of the Seftion. C H and the altitude 
A w- HV, that is the inclining Solid BH 
pe AA FD, lefthe 
QC, or the incliniug Solid: BH 
_ to 'the Excavated- part 'of the 
'A HFCD.' Lertheplene KSE be! 
| to the plane ALD; RS the common 
kftion of the: planer K-SE and, CHI: OE, 
4 3 and OK are equal; the ſquare of O'S 
148equ: to the ſquares of RO and RS. 47- 1. 
| Dre the Area of tha Circle who ſemidi- 
neter is OS," is meer Areas ofthe 
whole ſemid ersareOR and 
$, thatis; the Ares of the ſemicircle OK 
E. lef#the Ares of the ſemicircle OR'vx% 
Is equal to the armille %®RKSE, thats, 
Ithe Area of a ſemicircle whole ſemidiameter js 
(AS. Wherever the plane KSE be drawn 
parallel between the two | K— AID 
fwd HWEF ie will have che c ſame qualification 
Iifithe 47. 1. 
'Whence it is manifeſt - > inclining Solid 
JW SIC is the difference betwixt the ar 


iſpbere.s ' the Plane 
bFs cutting ane. ar 


the Plane I b. 


\ 2s 
He mor 


F 
- 
I 

v5 


IM let there be lines drawn as G M .and 
” their common ſeCtion the point Z. From 
paitt EL, tothe line M & let there be 2 
lac line as LE. /Let YPbe 
_ > TIT 
cater pare, MZ LGZP of the Zane 
GF; or the Zone ML GF lefs the cones 


L and FZM rant vr begs prr3re 
EY/LP. By the 1. 


CODES SOD 
the 23 note, 

$ex of the two cones. Here alſo note, this 
$ is cqual to % F, Further note, the lines 


HY and BO are poſed to beat 
| © mcg ar v4 nghe 


- & 


4 . 
$ TIE 


| 2. 
© Let AGE be a Hemiſphere 5 the pla 

AGE and GIE cutting one another at-righ 
Angles ; their common ſection the line 1G 
Let GZ be equal to ZE; and alſo RT's 
qualto ZI; then will the Hemſphere A G 
leſs the core whole diameter of the Baſe is'A 
and Altitude CG, that is the Core AGE, 


equal toa Spheroide whoſe axis is C G and 
_—_— ſemidiameter is R L; By the 47th 
> 1-and toth;and 6th. and by the third of th 
23d; Prop. 


$9 n 4- 

Let AGE be a Hemiſphere 3. the' P 
AGE and G&Q. cutting one another 
right Angles; their common ſeftion the line 
GB. Let G2? beequal to 2 B being conti}+. 
nued till it meets with the-Tircle G'Y\A be{w 
ing contirined$ Let R ©. be equal to 4 Mt 

ben will the Hemiſphere A GE, lels the c 
whoſe diameter of. the Baſe.is BD and alti} 
tude C G,-that-is the cone BG D, be equal} 

- _ to the fſruſtum ſpheroide whoſe axis is BF 
- | and conjugate ſemidiameteris O R, By theſ® 
[ 7. 1.and 10.6. and by the third of the 23d 
ition. 4 

- This holds true not only in the Sphere, bt 
alſo in both the Spheroides ; as well in the conePÞ 


>, as allo in both the Conoides, not only when 
the} 


he 


10. 6, and from the firſt, third and 
ie 23. Prop. 


Ine 6. 
+. The Excavatss parts of a hbyperbolick conaide 
»{ will have relation to all the three (eQtions, v5; 
Mthe byperbola, ellipſi and perebolay their de- 
ponſt pus, . 1, 10,6. and by the 
+Marſt, third and fifth of the 23. Prop. +, 
pb >, 
eſs The Excavatss parts of a perabolick convide, 
have relation but to the ellipſs and para- 
, their demonltrations from the 4.7. 1. and 
d. 6. - and from the third and fifth of the 23. 
ppoſition. 


m 
Ic 8, 


- "The ſolidityof ev fraſtum cone, is eq 
44 yaſevay/ is the leſſer Baſe & 
the 18 $A ommn#yy res 

the fra/iam, more a byperbolick convide whole ' 
nx ad Jr 1a] eothe difference of the Boſs "os 

, and its alcitude the altirut 
m; the Tranſvetſe Diameter « 
k conoide will be a line inte 
SS the continuation of the othe 
| he Ceegnn and the ime | 
Diameter, contned, 


9. 6 
\ The ſolidity of every fruſtum parabolic 


toneide, is equal to a'cyflinder whoſe Baſe is theſ 

=: Boſe of the frrifwen, and altitude the; 4 
-a}ticude of the ſhit Frifarw, more 2 parabols 
rondide whoſe Baſt is equal to the differenc 
betwixt the Z4jes of the faid fryſtxm, and 1 
altitude the akitude of the fruftuar, 


» The folidity of every fraſtum byperbdlick]; 
conoed:, is equal to a cylividey whoſe Baſe is tf 
Jefler Boſe of the froſtner, avd altirade t! 
-akitude of the faid ſruſhums 4. mote 2 hypert 
lick conoide whole Baſe is equal to the difte*P 
Sande betwixt the Baſes of the faid fruitum 5Þ 
| and} 


& to a 
gh the Center eh oper, 
part of the Sphere, which for diſtin- 
<7 os be called a middle Zowe. ' 


lameter is equal to the altitude of the Zowe.' 


* 
; A Spheroide being on by two parallel planes, 
h of them equidiſtant and parallel to a 
h the Center of the 8phe- 
a np rrdngoy ne, 
" les, includes of the ſphe 
ar, ble irt for diſt re 
1 the middle Zone of a OG bervice 
{The ſolidity of the mvidd/e Zone of any 
roide, is equal to a'cylinder of the fame 
, and altitude as the Zove 3 more a ſphe« 
or þ whoſe Axis is equal to the altitude of 
"ac Zone. 


The 


ON _ 
«a 


| A The elipſ which generates, this laſt 
, oidiin-liks-to. chat el/zpſis which generate 
.thad ſpheroide: of which this widale Zone in'$ 


13. 4 
The folidities of hyperbolick conoides upe 


8 And allo, 16 
| The Gvlidities of hyperbolick, conoides unde. 
the ame altitude, are as their Baſes, Hen 
the conjugate Diameter is increaſed or. « 
creaſed in the ſame proportion as the orc 
.dinate. By the ſecand of the 23d. Propc 

4 tion. ; 
| © (The folidities of like byperbolick Conoideth 
are ina triplicate ret/o of their correſpondi 
germs, that is, their Tranſverſe Diamete 

or their: intercepted Diameters , their coo 
jugate Diameters, or the Ordinates. 


+: The folidities of bexifpheroidey upon t 
ſame Baſe, arcas their Altitades. By the 
of the 23d. Prop: 

The foljditics of hewipheroides under th 
fame Altitude, are as their F4jes, by the 41} 
of the 23d. Prop. | 


The ſalidities of like ſpberoide 
et nb 

| The folidities of Naka conoide | 

ſame Baſe, are as thei NI os 
off} of the 23d. Prop. 


er Eko ſolidity of parabolick anoides . 
She fame Altitude, are that Baſed. 0 the 


- OE ITO 
| O hck ca 
'4 y YAIRe driplict: ralie ie prof woes 


7 terms, nom 


An Example thas,. 


thete be 6 gh 
=» the ds dy of ol the 


ihe Oe Fibre ot, 
Þ* of G axk ”, w; } Wl L TH 
Fords wipe to rib of, 

latus rectum -; A,. to. the Tube. 9 
Cum of B. 


wer fart: YI equally 
| & 6 75 ns y 
| ned IL 


lameter | 


J ET be Sino pace, FLO at, 
& A 


ny GS proponio to D, Yor 's 


-W. ” 


FL LS, os 4 


if ihe 3g ad ate of 6, 


the nog Modan 
In parabolick conoides, as A and B. 
obs, convide of A be 'equa] to the | 
theit Baſet and altitudes are rec 
Tr CIs Je 


thoſe rowoides are equal | of 


As the [the Foſ of of A, \ vroche of of Bs 
hw be hal 
are faid to be reciprocal, "and 


nitudes are cqual. 


© like in «ri but not in 5 


; ES there be infir 
w= Ft aual 
| L hor 0 ;, Bn 


"x of' 


r, their mines 


that 


the Cenrer of this { 
cutteth the «xi; at right Angles; will . 
2X the areas of "fo ma grear'Citcles of 
res, as there are '1n\ nambera 
poſt chere be fix ſpheres tobeadded rogep 
ther} 


hey, the ax#r of the ſpheroide will be equal 


\|to one of their Diatneters 3 but the are« of 


TS 


Circle, that paſſeth through the Center 


'that ſpheraide; and cutreth the axis at #5 | 


zples, ſhall be equal to the areas of fix Cir- 


relele whoſe Diameter is equal to the Diameter 
of one of the ſpheres, The, areas of the Circles 


added, or ſubſtrated, by the 47th. of 


ohe 1. of Fxclid. 


Spheres and Spheroider of the ſame ax7r, 
y be added to; or ſubſtrafted from each 


F er, their ſur, and difference will be ſpheres 
it ſpherordes. 


Bo, 74 
ck conoides of the ſame axis may be 
ded too, or ſfubſtracted from cach other, 
ſam and difference will be &yperbolick co- - 
tr, Here you are to take the fum of the 


@s, for the ry Fen diffe- 


of the baſes, for the boſe of the diffes 
,* Further, We are to take both the 
eters for the parameter of the fum, and 
difference of both the parameters for the 


c enreter of the difference. 


18. 
botick conoides of the ſame axir, may be 
led too, or ſubſtrafted from each other , 
tk difference will be parebolick to- 
s, uſing the former rules for their baſes 
| parameters, \ 
H 2 Here 


| hy 
\, Here note, the line. P Z inthe Qiagra 
for the gth. Propoſ. the line P N in the Dis 
for the 10th. Propol, [the line N H 
the Diagram for the 11th, Propol. are calle 
parameters. of; +4 
tc 
IG "4.0, - 
If the axis, Tranſverſe and conjugate Dupe 
meters of a hyperbolick conoide be equal one toe 
another z and the axis equal tothe ax# of aff 
Sphere - this hyperbolick conoide and Spher 
being added together, they make a paraboliagtt 
conorde 2. its baſe and altitude equal to 
Baſe and altitude of ihe {yperbo/ick conoiaghte 
its parameter the double of the Diameter att 
the Sphere, | 3 
=. there be a hyperbolick convide, A; and 
Spberoide,B; their axis equal : If the tranſveri 
Diameter of A, is to the parameter of By 
the parameter of A, is to the parameter of 
Two ſuch coroides being added together, 
they will make a parabolick convide 5 its Þ 
the fame asthe hyperbolick conoide z, its pars} 
meter _ to the parmeters of the other «( 
woides, being, added together. 
.* If there be a Cone,. whoſe axis is equal tof 
the Diameter of the Baſe ; and a Sphere wholeF 
axis is equal to the axis of the Cone; thi 
Cone and Sphere being put together, makes 1Þ 
parabolick, conoide ; its Baſe equal to the Baſe 


ethe Cone, its parameter Jars the Dia” 
jete: x of the 2plere; 
, 209, 
| Parabolick Convider, may always be added 
[to,and ſometimes ſubltrafted from hyperbolick 
omoides of the fame axis ; that ſum will be a 
ick convide, and that difference when a 
Iifference may be,will be a byperbolick comoide, 
ſum of their Bsſe- for the Baſe of the firm: 
d the difference of their Baſes tor the Baſe of 
ir difference : the ſum of their parameters , 


br the parameter of the ſum, and the diffe- 
NC the parameters for the parameter of 


| Here note, when) the parameter of the hy- 
” bck conoide is greater than the p amerer 
tof the parabolick conoide then a 
be : but if it be leſſer, then no difference 
1 be taken, 
The Demonſtrations of o_ pry. 
, 16, 17 and 18, compared is 9 
C10 and 11. of this Book. 


WY 


Tbe Application, 


He hrſt Propoſition is to 6nd the lp. 
Yo of pyramides and Cones, or \frus 

fimme pyr anvides and Cones, and niey | 

—_— the mealſi of all folids c 

ra that form, whe whole or 1 

part;) on grackuiily, that is» foot -by foot, < 


"Te rv ———— may rs pr . ; 


EN ef regeerfabth of all forts | 
Stone and-Limbet : alſo for the exact meafus{% 


or Veſſels that are (® 

J : for ſuch folids nuy be 

cut into para elepipedons prijmes and: pyr a+ 
mides, and then reduced to their own na-{* 
tare, by the proportion of the paralclogram 
adfcribed about thoſe Figures to the Figures 


inch 


NO Thus. 


roportion of parallclograms of the * 
ſame + and altitude with the areas of pare» 
befa: are 4s 4 t0'3, Therefore, ES 
F +F. 


A 


of 


4 


As s t0o.33 0 i ach 
SYEL-7 


be calculated 


foot 
- tian pi, 


"In the fifth Pro there is the relation of 
the Sphere and ER to the cylinders of 
their beſes and altitudes , ve well of than 


w the whole. FEW 


Þ ln the ſixth Propoſ there is the 


the middle Zoe of a Sphere and 5 4 
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